Stimulation of brainstem nuclei in the cat: effect on neuronal activity in the primary visual cortex of relevance to cerebral blood flow and migraine.
The electrical activity of single neurons was recorded in the primary visual cortex of anesthetized cats in order to test the hypothesis that changes in their activity might be the cause of the changes in blood flow seen after stimulation of the brainstem and in migraine. Discharge evoked by optic radiation stimulation was facilitated by conditioning stimulation (6 pulses over 24 msec) of the locus coeruleus (LC), whereas no consistent effect was exerted on resting discharge. No clear difference could be demonstrated between the effect on resting discharge of short-duration stimulation of the LC, midbrain reticular formation and dorsal raphe nucleus (DRN). Stimulation of these structures at 5/sec for 10 sec was also studied to ascertain whether long-term changes in neuronal activity could be produced, and to indicate whether changes in cerebral blood flow previously described with these parameters of stimulation were secondary to alterations in metabolic demand due to increased or decreased bulk neuronal activity. The vast majority of single neurons were unaltered by these parameters of stimulation, suggesting that cortical blood flow changes following LC and DRN stimulation are due to a direct action on the cortical microcirculation.